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Description 

The present invention relates to a belt that is suitable for use on a papermaking or boardmaking machine or the 
like, for transferring a sheet between sections, or between elements of a section, of the machine, such as, for example, 
the individual presses in the press section of a papermachire. 

The present invention is particularly concerned with providing a transfer belt that is capable of carrying a paper 
sheet through a portion of a papermachine so as to eliminate open draws (wherein the paper sheet receives no support 
from a carrier and is susceptible to breakage) from the machine, and to release the sheet readily to another fabric or 
belt at some desired point. 

The prior art is replete with proposals for eliminating so-called open draws from papermachines. By definition, an 
open draw is one in which a paper sheet passes without support from one component of a papermachine to another 
over a distance which is greater than the length of the cellulose fibers in the sheet. All such proposals for eliminating 
open draws have as their object the removal of a major cause of unscheduled machine shut-down namely, the breakage 
of the sheet at such a point where it is temporarily unsupported by a felt or other sheet carrier. When disturbances in 
the normally stable flow of paper stock occur, the likelihood of such breakage is quite strong where the unsupported 
sheet is being transferred from one point to another within the press section, or from the final press in the press section 
to the dryer section. At such points, the sheet usually is at least 50% water, and, as a consequence is weak and readily 
broken. At present, then, an open draw will place a limitation on the maximum speed at which a papermach ine may be run. 

The prior-art proposals for eliminating open draws include some form of transfer belt to carry and support the paper 
sheet between components of the papermachine. In so doing, the transfer belt may have to carry out several of the 
following separate functions: 

a) to take the paper sheet from a press roll or press fabric (felt); 

b) to carry the paper sheet into a press nip; 

c) to work cooperatively with a press fabric in the press nip to de-water the paper sheet; 

d) to carry the paper sheet out of the press nip; 

e) to repeat functions b) through d) as necessary where the transfer belt carries the paper sheet through more than 
one press; and 

f) to transfer the paper sheet to another fabric or belt, such as, for example, a dryer fabric. 

As will be discussed below, there are specific problems associated with each of these transfer belt functions. 

Transfer belts are shown in a number of issued U.S. patents. For example, US-A-4,483,745 shows press arrange- 
ments which may be either the typical paired roller press or a long-nip press. In the press arrangements illustrated, the 
paper sheet is sandwiched between a press fabric and a looped, endless, and impermeable belt which is relatively 
smooth and hard, so that the paper sheet may follow the belt upon leaving the press nip without being rewet by a press 
fabric or other permeable belt. This arrangement utilizes the fact known to papermakers that the paper sheet will follow 
the surface to which it may be most strongly bonded by a thin, continuous water film, and for this reason will follow a 
smooth, impervious surface rather than a coarser surface when the two are separated in a papermachine. 

Little detail is provided, however, on the structure of the belt itself beyond describing it as having a smooth upper 
surface with a smoothness and a hardness or density generally similar to a plain press roll cover. The belt surface is 
said to preferably have a hardness in the range of between 10 and 200 P&J (Pusey & Jones Hardness Scale). No 
recognition is given to the difficulty which would actually be encountered in attempting to remove a wet paper sheet from 
the surface of such a belt in a papermachine. 

US-A-4, 976,821 shows another press configuration with no open draws. In the press sections described and illus- 
trated therein, there are two successive press nips for dewatering a paper sheet, which passes in a closed draw between 
the nips. The paper sheet is also transferred from the last press nip of the press section to the drying section in a closed 
draw by a substantially non-water receiving transfer fabric. The paper sheet is removed directly from the surface of the 
substantially non-water receiving transfer fabric, and placed onto a dryer fabric by means of a suction roll. 

In contrast to the belt shown in the 745 patent, the substantially non-water receiving transfer fabric shown in the 
'821 patent generally is relatively impervious, and may, for example, be a fabric produced by impregnating a press fabric 
with an appropriate plastic material. That is to say, it is relatively impervious when compared to an unimpregnated press 
fabric. As such, however, the '821 patent teaches that the fabric may still to some extent participate in the dewatering 
of the paper sheet in the press nip, sothat the paper produced may be more symmetric in density and surface smoothness 
than that produced when the transfer belt is smooth and impermeable. While it is said to be easier to remove the paper 
sheet from the surface of such a transfer fabric, there is no recognition given to the problems actually associated with 
the use of a transfer fabric of this variety on a papermachine. In actual use, such a sheet transfer belt, designed to 
function with a low, constant porosity, will eventually meet with failure. Fine particles from the paper stock, such as 
cellulose fines, fillers, resins, and "stickies", rapidly fill the pores in such a belt. High-pressure water jet showering, the 
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standard method to keep fabrics and felts clean and open on a papermachine, is not efficient on a fine-porous structure 
such as the one described in this '821 patent. 

In general, and referring to the various functions of a transfer belt identified above, where the transfer belt removes 
the paper sheet from a press roll, a procedure rarely used in practice, it must overcome the strong adhesion the paper 
sheet will normally have for the roll, which may be very smooth. In the in-going side of a press nip, the paper is squeezed 
until it becomes fully saturated, at which point water will start to move out from the sheet into the water receptor, the 
press fabric. As a consequence, there will always be a water film, perhaps partly broken, at the interface between the 
roll surface and the paper sheet. This film has to be broken before the paper sheet may be reliably transferred from the 
roll to the transfer belt. 

Where the transfer belt carries the paper sheet into a press nip, a belt having a non-air-permeable paper-side surface 
is generally preferred to one which is permeable. A transfer belt which may be permeable to some extent is described 
in the *821 patent discussed above. Others are described in US-A-4,500,588 and US-A-4,529,643, which will be dis- 
cussed below. The disadvantage associated with the use of permeable or semi-permeable transfer belts is the risk of 
blowing of the paper sheet at the entrance of the press nip, as a result of air being forced out of the porous belt being 
compressed, or even through the transfer belt from its backside by a press roll. 

In the press nip, the transfer belt must work cooperatively with a press fabric to dewater and to densify the paper 
sheet. As a consequence, the surface topography and compression properties of the transfer belt are critical for pro- 
ducing a paper sheet with a smooth, mark-free surface. Because, as is well known to those skilled in the art, even a 
high quality, well-broken-in press fabric may provide a very non-uniform pressure distribution in the nip, a transfer belt 
having a smoother and harder paper-side surface than the press fabric will provide a more uniform pressure distribution 
to the paper sheet being dewatered, and will impart a smoother surface to the sheet. 

Further, a transfer belt with suitable compression properties can in effect lengthen the press nip to increase the time 
the paper sheet is exposed to pressure and to allow more time for water to leave the paper sheet under a given press 
load. In addition, a transfer belt with a paper side impermeable to water and air will contribute to the dryness of the paper 
sheet by eliminating the possibility of rewet after the press nip, as may occur when a conventional press fabric carries 
the paper sheet out of the nip. 

Clearly, a transfer belt must be designed with the understanding that it will work cooperatively in the nip with a press 
fabric as a functional pair in order to provide high dewatering efficiency and high paper quality. 

Referring again to the various transfer belt functions identified above, the transfer belt should carry the paper sheet 
out of the press nip. That is to say, more precisely, the paper sheet should adhere to the surface of the transfer belt upon 
exiting the nip, as opposed to following the press fabric out of the nip and then moving over to the transfer belt after the 
nip. Not only does the latter permit rewet while the paper sheet remains in contact with the press fabric, but the moving 
of the paper sheet over to the transfer belt after leaving the press nip would also constitute an open draw, the very 
problem the transfer belt is intended to eliminate. Such a situation can lead to blistering or some other deformation of 
the paper sheet. A good adhesion of the sheet to the transfer belt on the exit side of the nip is even more important in 
press configurations where the belt is run in the top position and the sheet is to be transferred on the underside of the 
belt. As before, the paper-side surface of the transfer belt should be neither water-absorbent nor water-permeable, so 
that rewet of the paper sheet by the transfer belt may be avoided. 

Where the transfer belt carries the paper sheet through more than one press, the stability of the transfer belt will 
become an important factor. The speed of consecutive presses in a press section can never be absolutely synchronized, 
and, normally, will increase somewhat downstream in the section. Under such conditions, the transfer belt must be able 
to carry the paper sheet without blowing, blistering, or drop off. In addition, the transfer belt itself must be of a durable 
design, capable of enduring the backside wear and high shear forces, which would attend its use through more than 
one press, without rapid degradation. 

The final, and most critical, function of the transfer belt is to effect a correct transfer of the paper sheet to the next 
section of the papermachine. In many applications, this will be a transfer to the first fabric in the dryer section. It is 
preferred that this first fabric should be of a design suitable for both paper drying and for the closed transfer of the paper 
sheet. 

A typical dryer fabric in the first drying position may be a woven, all-polyester monofilament fabric. Fabrics used in 
first drying positions normally have a low airpermeability and a smooth, fine paper side. Hence, the surface to which the 
transfer belt is to transfer the paper sheet may initially consist of smooth, hydrophobic monofilament knuckles. 

The transfer from the transfer belt to the first dryer fabric should be carried out with as low a contact pressure as 
possible in order to avoid the marking of the paper sheet by the knuckles. Since the dryer fabric is air-permeable, vacuum 
may be used to assist the transfer of the paper sheet from the transfer belt In order to avoid the marking of the paper 
sheet by the knuckles of the first dryer fabric, the vacuum level used at the transfer point must be as low as possible. It 
follows, then, that the transfer belt must readily release the paper sheet at the transfer point so that the vacuum level 
required may be kept at a minimum level. 

As noted above, transfer belts of several varieties are known in the prior art. For example, in US-A-5,002,638 a wet 
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paper web is supported on a press fabric and passed through the nip between cooperating press rolls to extract water 
from the web. The press fabric, supporting the paper web, then travels through a span of distance and is passed around 
a heated dryer roll in the dryer section with the felt being interposed between the heated roll and the paper web. The 
press fabric is thus heated and insulates the paper web from the high temperature roll. The paper web is then separated 
from the press fabric and travels around the remaining dryer rolls in the dryer section, while the heated press fabric is 
returned to the nip into position to support the wet paper web. 

The disadvantage following such an approach is considerable rewet of the paper sheet in the span between the 
press nip and the heated dryer roll, because the transfer belt is literally a press fabric. Further, such a transfer belt is 
not hard enough to replace a smooth roll surface in late presses on a publishing-grade papermachine. In short, the only 
reasonable application for a transfer belt of the variety shown in US-A-5,002,638 is in slow machines producing heavy 
paper grades. 

The use of modified press fabrics as transfer belts is shown in several U.S. patents. For example, US-A-4, 500,588 
shows a conveyor felt for conveying a paper web through a press section of a paper machine. The conveyor felt is, with 
the exception of the surface portion of the fiber batt layer facing the web, filled with a filling material so that the felt is 
completely air-impermeable and has a chamois-like surface. Such a surface is, because of its fibrous character, sensitive 
to soiling by sticky materials, and the chamois-like structure is sensitive to wear and difficult to maintain. 

In US-A-4,529,643, a press felt for conveying a paper web through a press section of a papermachine is shown. It 
comprises a support fabric formed of a yarn structure and a fibre batt layer, formed of fibers and needled to at least one 
side of the support fabric. The support fabric and the fiber batt layer are filled with a filling material, preferably from the 
surface facing the paper with a rubber or resin emulsion, so that the press felt remains slightly air permeable. 

Belts of the variety shown in these two patents have exhibited sheet drop-off upon exit from the press nip. The 
cause of this sheet drop-off is related to the inability of the porous surface of such a belt to permit a thin, continuous 
water film to form between its surface and a paper sheet in the press nip, and to maintain such a water film long enough 
to ensure that the paper sheet will follow the belt rather than the press fabric upon exit from the press nip. In addition, 
it is difficult to maintain the porosity of this variety of belt at a constant value, as material from the paper stock gradually 
fills the pores. High-pressure showers have not proved effective on the microporous structure of the surface of such 
belts, and may actually destroy the belt surface. 

Finally, non-compressible, coated belts, such as those used as long nip press (LNP) belts, have also been tested 
for use as transfer belts. A belt of this kind is shown in CA-A-1 ,188,556, and comprises a base fabric which is impregnated 
with a thermoplastic or thermosetting polymeric material. The belt is of uniform thickness, and has at least one smooth 
surface. While the belt performs in a superior manner in its intended position on a long nip press, all attempts to use it 
as a transfer belt have failed, as the belt could not be arranged to release a paper sheet to a dryer fabric. This is believed 
to result from the failure of a thin film of water between the impermeable belt and the paper sheet to break up into 
droplets, allowing the paper sheet to be separated from the transfer belt. 

The present invention aims to provide a long-sought solution to these difficulties in the form of a transfer belt not 
susceptible to the shortcomings of the prior-art transfer belts discussed above. 

In view of the preceding discussion, it may be understood that a successful transfer belt must be able to carry out 
several different functions as it carries a paper sheet from place to place in a papermachine. Correspondingly, the 
behavior of the transfer belt must change in response to the conditions under which it is placed at different locations in 
the machine. 

The most critical of these functions are: a) to remove the paper sheet from a press fabric without causing sheet 
instability problems; b) to cooperate with a press fabric in one or more press nips to ensure optimal dewatering and high 
quality of the paper sheet; and c) to transfer the paper sheet in a closed draw from one press in the press section to a 
sheet-receiving fabric or belt in the next press, or presses, in the press section, or to a dryer pick-up fabric in the dryer 
section. 

US-A-4,552,620 discloses a belt according to the preamble of claim 1 . More specifically, there is disclosed a hard, 
impervious belt for conveying a paper web through a press nip having a continuous urethane-coated surface with granite 
stone- 1 ike texture. 

The present invention provides a belt for carrying a web in a papermaking, boardmaking or similar machine, said 
belt comprising a reinforcing base having a back side and a paper side, and a polymer coating on said paper side having 
a hardness in the range from Shore A 50 to Shore A 97, and characterised in that the belt is a transfer belt for carrying 
the web from a first transfer point, at which said transfer belt would be subjected to compression, in a closed draw, to a 
second transfer point, and in that said transfer belt has a web-contacting surface with a pressure-responsive, recoverable 
degree of roughness, said polymer coating having an uncompressed roughness in the range from R 2 = 2 microns to 80 
microns, as measured according to ISO 4287, Part I, and being compressible to a lower roughness in the range from 
R 2 = 0 microns to 20 microns when a linear load within the range 20 to 200 KN/m is applied to the web, said coating 
having the capability of returning to its substantially uncompressed roughness when the pressure applied to the web is 
relieved. 
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The invention further provides a papermaking or boardmaking machine provided with such a transfer belt. The 
invention also provides the use of such a belt for carrying a sheet in a papermaking, boardmaking or similar machine 
from a first transfer point, where the belt is subjected to compression, via a closed draw, to a second transfer point, 
where the sheet is removed from the belt. 

Thus, the surface of the transfer belt has a topography on a microscopic scale with a degree of roughness which 
decreases, or smooths out, under the levels of compression to which the belt is typically subjected in a press nip, but 
which restores itself after exit from a press nip, to carry out the above-mentioned functions. In other words, the surface 
topography of the transfer belt has a pressure-responsive, recoverable degree of roughness, so that, when under com- 
pression in a press nip, the degree of roughness will decrease, thereby enabling a thin continuous water film to be 
formed between the transfer belt and a paper sheet to bond the paper sheet to the transfer belt upon exit from the press 
nip, and so that, when the original degree of roughness is recovered after exit from the nip, the paper sheet may be 
released by the transfer belt, perhaps with the assistance of a minimum amount of vacuum, to a permeable fabric such 
as a dryer pick-up fabric. At the same time, the transfer belt should have the necessary compression and hardness 
properties to produce a mark-free paper. 

In addition to having a surface topography with a pressure-responsive, recoverable degree of roughness, idaeally 
successful transfer belt should also have an optimal combination of the following additional functional properties- 1) 
surface energy, which will determine the interaction of the surface of the transfer belt with water; 2) limited permeability 
to air or water, 3) compressional properties, both for the surface of the belt and for its structure as a whole; 4) hardness" 
5) modulus (of elasticity); 6) durability; and 7) chemical, thermal and abrasion resistance. 

The present invention therefore provides a transfer belt for a papermaking, boardmaking or similar machine having 
a surface topography with the requisite pressure-responsive recoverable degree of roughness, which belt preferably 
also has an optimal combination of the above-noted additional functional properties. A transfer belt constructed in ac- 
cordance with the invention has been successfully tested on a papermachine under several machine configurations and 
manufacturing a number of different paper grades, and has been found to carry out the critical functions identified above 
successfully, in contrast to the prior-art belts mentioned above. 

The transfer belt comprises a reinforcing base with a paper side and a back side, and has a polymer coating, which 
may include a balanced distribution having segments of at least one polymer, on the paper side. This balanced distri- 
bution takes the form of a polymeric matrix which may include both hydrophobic and hydrophilic polymer segments. The 
polymer coating may also include a particulate filler. The reinforcing base should be designed to inhibit longitudinal and 
transverse deformation of the transfer belt, and may be a woven fabric, and may be endless or seamable for closing 
into endless form during installation on the papermachine. Further, the reinforcing base may contain textile material, 
and may have one or more fiber batt layers attached by needling onto its back side. By textile material is meant fibers 
and filaments of natural or synthetic origin, intended for the manufacturing of textiles. The back side may also be im- 
pregnated and/or coated with polymeric material. 

In this regard, the back side of the transfer belt should be of a structure suitable for running against the rolls in the 
press section of a papermachine, and should be of a material at least as durable as that on the paper side of the belt. 
Textile structures, that is, fibers or filaments of natural or synthetic polymers, which have been woven, knitted, braided, 
entangled or bonded into a sheet-like structure, in other words, textiles, may be attached to the back side. Alternatively 
a solid film, formed by coating the back side of the reinforcing base with the same polymer as is used on the paper side' 
may be attached to the back side of the transfer belt. This film may be made porous by including within the coating to 
be used on the back side of the reinforcing base a water-soluble resin, which may be dissolved after the curing of the 
polymer to create pores. Finally, a polymeric foam may be attached to the back side of the reinforcing base to form the 
back side of the transfer belt. 

The transfer belt may be characterized as having a sheet-facing surface with a well-defined topography and, pref- 
erably, a well-defined surface energy such a surface being favorable for taking a paper sheet from a press roll or press 
fabric, and carrying it into a press nip, where it may cooperate with a press fabric. As mentioned above, the surface itself 
may mciude regions defined by hydrophilic and hydrophobic polymer segments (or particle segments) of the polymer 
matrix in the coating. Normally, the base polymer forming the coating will be rather hydrophobic and the filler particles, 
if made of metals or minerals, will have a much higher surface energy and be hydrophilic. Filler particles made from 
polymers (e.g. cross-linked PVA or cross-linked amides) can also be very hydrophilic (and hard). In the present context, 
surface energy may be taken to be a measure of the wettability of the surface of the transfer belt by water. Any hydrophilic 
polymer segments, for example, of the polymer matrix have a higher surface energy than the hydrophobic polymer 
segments, and, by comparison, are more wettable by water. Upon exit from a press nip, the two polymer segments of 
the polymer matrix are believed to cooperate in playing at least a part in breaking up the water film, as water will tend 
to form beads on those surface regions defined by the hydrophilic polymer segments of the polymer matrix. 

The transfer belt may be further characterized as having a sheet-facing surface, optimally impermeable to water 
and air, with a pressure-responsive microscale topography. Under pressure, the microscale degree of roughness of this 
surface decreases, making the surface much smoother and allowing a thin, continuous film of water to be built up 
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to successfully transfer the paper sheet to another fabric or belt. These release properties may Te obSby'he use 
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possibly, hydrophobics than the polymeric matrix has itself, on the paper side of the transfer belt This ^ttThaS 
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pomt where the paper sheet b to be transferred to another carrier, a.bwing the pa^ZZZZZ ' 
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roughness will increase, after having been compressed to a smooth er-than-normal condition in the nip. The increased 
roughness causes the water film to break. The work necessary to counteract the adhesion of the paper sheet to the 
transfer belt and to separate the two from one another depends upon surface tension, which decreases with increasing 
water film thickness. Where there are low spots in the surface of the transfer belt, the thickness of the water film will be 
increased. Th is reduces the adhesion of the paper sheet to the transfer belt at such locations and promotes sheet release. 

It is also possible that air may be trapped in low spots on the surface of the transfer belt as the transfer belt, paper 
sheet and press fabric are entering the nip. As the paper sheet is compressed in the nip, the air is compressed into such 
low spots. In the outgoing part of the nip, this compressed air expands, exerting a pressure which helps to break the 
water film. 

The particle filler in the coating, when included, may also contribute to the breaking up of the water film by physically 
acting as crack-initiating sites. This is particularly thought to be so for larger than average particles in the filler. Because 
the polymeric material will be resilient, particles of the filler residing on the surface of the coating will be depressed 
deeper thereinto by compression in the nip. Upon exiting the nip, the particles will protrude from the surface of the 
coating, where they begin to physically break the water film to start a de-bonding process in the interface. 

It is most likely that the water film holding the paper sheet to the transfer belt is broken up in the span between the 
press nip and the transfer point by a combination of these mechanisms. 

Thus, the polymer coating of the paper side of the transfer belt is preferably substantially, if not completely, imper- 
meable to air or water, has a surface smoothness within the range specified above, preferably has components with 
different surface energies, and has a hardness within the range specified above, as well as suitable compression prop- 
erties. 

In summary, the present transfer belt is built on a supporting carrier for dimensional stability. The paper side layer 
may be made by coating, impregnation, film lamination, melting, sintering or deposition of a resin which through a sec- 
ondary process forms a layer preferably at least substantially impermeable to air and to water. The bottom layer, or back 
side, of the transfer belt can be textile, solid or porous film, or polymeric foam, or a combination of these. The paper 
side of the transfer belt is coated. The coating may be a homopolymer, a copolymer, a polymer blend or an interpene- 
trating network of polymers, and may contain a particulate filler. 

A transfer belt constructed in accordance with the present invention, and various press arrangements including 
such a belt, will now be described in more detail, by way of example only, with reference to the accompanying drawings, 
in which: 

Figure 1 shows a first representative press arrangement including a transfer belt for eliminating an open draw in a 
papermachine; 

Figure 2 shows a second such press arrangement; 
Figure 3 shows a third such press arrangement; 

Figure 4 shows a cross-sectional view, taken in the cross-machine direction, of a transfer belt constructed in accord- 
ance with the present invention; 

Figures 5A, 5B, 5C and 5D, respectively, depict, on an exaggerated scale (for the purpose of illustration), the rough- 
ness of the surface of the transfer belt at the points labelled A, B, C, and D, respectively, in Figure 3; and, 
Figure 6 is a reproduction of a Scanning Electron Microscope (SEM) photograph, showing a cross-section of the 
particle-filled polymer coating of the transfer belt. 

Representative press arrangements which include a transfer belt for eliminating an open draw in a papermachine 
are shown, for purposes of illustration and general background, in Figures 1 , 2 and 3. Arrows in these figures indicate 
the directions of motion or rotation of the elements shown therein. 

Turning first to Figure 1 , a paper sheet 1 , represented by a dashed line, is being carried toward the right in the figure 
initially on the underside of a pick-up fabric 2, which pick-up fabric 2 has previously taken the paper sheet 1 from a 
forming fabric, not shown. 

The paper sheet 1 and pick-up fabric 2 proceed toward a first press nip 1 6 formed by a first press roll 3 and a second 
press roll 5. A transfer belt 4 is trained and directed around first press roll 3. In the first press nip 16, paper sheet 1, 
carried on the underside of pick-up fabric 2, comes into contact with the surface of transfer belt 4. 

Paper sheet 1 , pick-up fabric 2, and transfer belt 4 are pressed together in first press nip 1 6. To transfer paper sheet 
1 from pick-up fabric 2 to the transfer belt 4, a certain level of pressure, such as that provided in first press nip 16, is 
needed to cause a water film to be formed between paper sheet 1 and transfer belt 4. Most of the water in that water 
film comes from the paper sheet 1, which must be pressed in first press nip 16 with a pressure sufficient to cause the 
boundary layer between the surfaces of transfer belt 4 and paper sheet 1 to become filled with water. This water film 
causes paper sheet 1 to adhere to the surface of transfer belt 4, which is smoother and harder than pick-up fabric 2. 
Pick-up fabric 2, trained around second press roll 5, is separated from paper sheet 1 and transfer belt 4 upon exit from 
first press nip 1 6, while transfer belt 4 carries paper sheet 1 further toward a second press nip 6 formed between a third 
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press roll 7 and a fourth press roll 8. A press fabric 9 is trained around third press roll 7, guided by a first guide roll 1 3 
and a second guide roll 14, and dewaters paper sheet 1 in the second press nip 6. Third press roll 7 may be grooved, 
as suggested by the dashed line within the circle it in Figure 1 , to provide a receptacle for water removed from the paper 
sheet 1 in the second press nip 6. 

Upon leaving the second press nip 6, paper sheet 1 remains adhered to the surface of the transfer belt 4, whose 
surface is smoother than that of press fabric 9. Proceeding to the right in Figure 1 from second press nip 6, paper sheet 
1 and transfer belt 4 next reach a vacuum transfer roll 10, about which is trained a dryer fabric 11. Suction from within 
vacuum transfer roll 10 lifts paper sheet 1 from the transfer belt 4 to the dryer fabric 11 , which carries paper sheet 1 to 
the first dryer cylinder 15 of the dryer section. 

The transfer belt 4 proceeds onward to the right in Figure 1 away from vacuum transfer roll 10 to a third guide roll 
1 2, around which it is directed to further guide rolls, not shown, which return the transfer belt 4 to first press roll 3, where 
it may again accept paper sheet 1 from pick-up fabric 2. 

As may be observed in Figure 1, the transfer belt 1 eliminates open draws in the press arrangement shown, most 
particularly the open draw between the second press nip 6 and the vacuum transfer roll 10, Most importantly, paper 
sheet 1 is supported at all points in its passage through the press arrangement shown by a carrier. 

A somewhat more complicated press arrangement is shown in Figure 2. There, a transfer belt 20 carries a paper 
sheet 21 , again represented by a dashed line, through two presses, and on to a point where it is transferred to a dryer 
section. 

More specifically, paper sheet 21 is initially being carried toward the right in Figure 2 on the underside of a pick-up 
fabric 22, which pick-up fabric 22 has previously taken paper sheet 21 from a forming fabric, not shown. 

Paper sheet 21 and pick-up fabric 22 proceed together toward a first press nip 23, formed between a first press roll 
24 and a second press roll 25. Transfer belt 20, trained about first guide roll 26, also proceeds toward first press nip 23, 
where it will receive paper sheet 21 from the underside of pick-up fabric 22, and carry paper sheet 21 onto another 
press. First press roll 24 and second press roll 25 may both be grooved, as suggested by the dashed lines within the 
25 circles representing these rolls in Figure 2, to provide a receptacle for water removed in the first press nip 23 from the 
paper sheet 21. Second press roll 25 may be grooved for this purpose, since transfer belt 20 may be of the variety not 
completely impermeable to water, and therefore may participate to some extent in the dewatering of paper sheet 21 . 

Upon exiting from first press nip 23, paper sheet 21 adheres to the surface of transfer belt 20, as previously noted. 
Pick-up fabric 22 proceeds from first press nip 23, around second guide roll 27, and around further guide rolls, not shown! 
30 which together return it to the point where it accepts paper sheet 21 from a forming fabric. 

Paper sheet 21 and transfer belt 20 proceed onward, to the right in Figure 2, toward a second press nip 28, which 
may be and is depicted as a long press nip formed between a third press roll 29, which, too, may be grooved to provide 
a receptacle for water removed in the second press nip 28 from the paper sheet 21 , and a long nip press arrangement 
30 having a shoe 37. A press fabric 31, trained about third guide roll 32, also proceeds toward second press nip 28 to 
35 participate in the further dewatering of paper sheet 21 . 

Upon exiting from second press nip 28, paper sheet 21 remains adhered to the surface of transfer belt 20. Press 
fabric 31 proceeds from second press nip 28, around fourth guide roll 33, and around further guide rolls, not shown, 
which together return it to third guide roll 32, from which it will again proceed to second press nip 28. 

Paper sheet 21 and transfer belt 20, proceeding to the right in Figure 2 from second press nip 28, next reach a 
*o vacuum transfer roll 34, about which is trained a dryer fabric 35. Suction from within vacuum transfer roll 34 lifts paper 
sheet 21 from transfer belt 20 to the dryer fabric 35, which carries paper sheet 21 to the first dryer cylinder 38 of the 
dryer section. 

The transfer belt 20 proceeds onward away from vacuum transfer roll 34 to a fifth guide roll 36, around which it is 
directed to further guide rolls, not shown, which return the transfer belt 20 to first guide roll 26, where it will again proceed 
45 on to first press nip 23. 

As may again be observed in Figure 2, the transfer belt 20 eliminates open draws in the press arrangement shown, 
and actually carries the paper sheet 21 through two presses to the point where it transfers the paper sheet 21 directly 
to dryer fabric 35. Paper sheet 21 is supported at all points in its passage though the press arrangement by a carrier. 

Still another press arrangement is shown in Figure 3. There, a paper sheet 40, again represented by a dashed line, 
is being carried toward the right initially on the underside of a pick-up fabric 41, which pick-up fabric 41 has previously 
taken the paper sheet 40 from a forming fabric, not shown. 

The paper sheet 40 and pick-up fabric 41 proceed toward a first vacuum transfer roll 42, around which is trained 
and directed a press fabric 43. There, suction from within first suction roll 42 removes paper sheet 40 from pick-up fabric 
41 and draws it onto press fabric 43. Pick-up fabric 41 then proceeds from this transfer point, toward and around a first 
guide roll 44, and back, by means of additional guide rolls not shown, to the point where it may again receive the paper 
sheet 40 from a forming fabric. 

Paper sheet 40 then proceeds, carried by press fabric 43, toward a press nip 45 formed between a first press roll 
46 and a second press roll 47. Second press roll 47 may be grooved, as suggested by the dashed line within the circle 
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representing it in Figure 3, to provide a receptacle for water removed in the press nip 45 from the paper sheet 40 A 
transfer belt 48 is trained around first press roll 46, and is directed through press nip 45 with paper sheet 40 and press 
fabric 43. In the press nip 45, the paper sheet 40 is compressed between the press fabric 43 and the transfer belt 48 
On exiting press nip 45, paper sheet 40 adheres to the surface of the transfer belt 48, whose surface is smoother 
than that of press fabric 43. Proceeding toward the right in the figure from press nip 45, paper sheet 40 and transfer belt 
48 approach a second vacuum transfer roll 49. Press fabric 43 is directed by means of second guide roll 50, third guide 
roll 5 1 and fourth guide roll 52, back to first guide roll 42, where it may again receive paper sheet 40 from pick-up fabric 41 
At second vacuum transfer roll 49, paper sheet 40 is transferred to a dryer fabric 53, which is trained and directed 
thereabout. Dryer fabric 53 carries paper sheet 40 toward the first dryer cylinder 54 of the dryer section. 

The transfer belt 48 proceeds onward to the right in the figure away from second vacuum transfer roll 49 to a fifth 
guide roll 55, around which it is directed to a sixth guide roll 56, a seventh guide roll 57, an eighth guide roll 58 and a 
ninth guide roll 59, which eventually return it to the first press roll 46 and to the press nip 45, where it may again accept 
the paper sheet 40 from the press fabric 43. 

As may be observed in Figure 3, the transfer belt 48 also eliminates open draws in the press arrangement shown 
most particularly, the open draw between the press nip 45 and the second vacuum transfer roll 49. Paper sheet 40 is 
supported at all points in its passage through the press arrangement shown by a carrier. In addition, it should be noted 
that the paper sheet 40 is carried on the underside of the transfer belt 48 upon exiting from the press nip 45. 

A transfer belt constructed in accordance with the present invention may be used in any of the preceding press 
arrangements with results superior to those of the prior art. An example of one such belt is shown in a cross section 
taken in the cross-machine direction in Figure 4. The transfer belt 60 comprises a reinforcing base which is a woven 
base 62 having a back side 64 and a paper side 66. 

The base 62 may be woven in a duplex pattern having vertically stacked weft yams defining two layers bound 
together by a single system of warp yarns. In the base 62 shown in Figure 4, warp yarns 70 lie in the cross-machine 
direction of the transfer belt 60. That is, the base 62 has been woven endless to produce the transfer belt 60 shown in 
the figure, although one may weave the base 62 in a manner permitting its being joined into endless form during the 
installation of the transfer belt 60 on a papermachine. In such case, the base 62 is flat woven, and its two ends provided 
with loops for closing into endless form with a pin seam. Alternatively, the two ends of a flat woven base 62 may be 
woven together forming a woven seam to place the base 62 into endless form. Again alternatively, base 62 may be 
woven by a modified endless weaving technique, wherein the filling yams weave back and forth continuously between 
the opposite sides of the weaving loom and form the loops required for pin seaming at each side. In a base 62 woven 
by this last technique, the filling yams run in the machine direction when the fabric is on a papermachine, and the loops 
are at each end as required. In each case, the base 62 may also be provided in a length substantially equal to the 
circumference of a press roll, so that a transfer belt 60 produced therewith may be used as a press roll cover throuqh 
installation thereon in a sleeve-like fashion. 

The machine-direction yarns of the base 62, seen in cross-section in Figure 4, are the weft yarns during the weaving 
of an endless base. The top weft yarns 72 are on the paper side 66 of the transfer belt 60. in a vertically stacked 
one-to-one relationship with the top weft yarns 72 are the bottom weft yarns 74 on the back side 64 of the transfer belt 
60. For purposes of clarity, the separations between the warp yarns 70, top weft yarns 72, and bottom weft yarns 74 
have been greatly exaggerated in Figure 4. 

The yams used to weave woven base 62, that is, the warp yarns 70, top weft yarns 72, and bottom weft yams 74 
may be monofilament yams of a synthetic polymeric resin of one of the varieties commonly used in the weaving of fabrics 
for the papermaking industry, and are so depicted in Figure 4. The yarns may be extruded from polyamide, polyimide 
polyester, polyethylene terephthalate, polybutyleneterephthalate, or from other synthetic polymeric resins. Monofilament 
yams of the following diameters may be used in the weaving of base 62: 0.20 mm, 0.30 mm, 0.40 mm, or 0.50 mm The 
base 62 should be woven in a pattern sufficiently open to ensure that the polymer coating applied to the paper side 66 
may impregnate that side completely by surrounding the top weft yarns 72, so that, after curing, the polymer coatinq 
may form a mechanical interlock therewith. 

Alternatively, the base 62 may be woven from multifilament yams, plied monofilament yarns, or spun or textured 
yams, produced from these resins. For example, the base 62 may include 3-, 4-, 6-, or 10-ply 8 mil (0.20 mm) plied 
monofilament yarns or 24-ply 0.10 mm multifilament yarns. In addition, the reinforcing base, instead of taking the form 
of woven base 62, may be a non-woven fiber assembly, a knitted fiber assembly, or a polymeric film. In the last case, 
the polymeric film may be permeable or impermeable, and may be reinforced by fibers. 

The back side 64 of the base 62 may be needled with at least one layer of fibrous web 76. The needling process 
may be concluded with additional dry passes on both the back side 64 and the paper side 66 of the base 62. Fibrous 
web 76 may be needled directly into the back side 64 of the base 62, or may be needled into the paper side 66 thereof 
for a sufficiently long enough time to leave most of the needled fibers on the back side 64. 

A textile material may be attached to the back side 64 of the woven base 62 instead of or in addition to fibrous web 
76. Alternatively, a non-porous or porous polymeric film, or a polymeric foam, may be attached to the back side 64 of 
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the woven base 62 in lieu of or in addition to fibrous web 76. 

Coating 80 may be a non-organic particle-filled aqueous-based acrylic polymeric resin composition, mixed in batches 
of a suitable size, such as 150 kg, according to the following formulation: 



COMPONENT 



Acrylic polymer resin (nonionic emulsion - 45% solids) 
Water 

Ammonium hydroxide 
Kaolin clay 

Surfactant (non-ionic acetylenic diol) 

Polyether modified dimethyl polysiloxane copolymer solution (50% solids) (surface property 
enhancer) 

Butyl cellosolve acetate 

Dioctyl phthalate 

Melamine formaldehyde resin 

Amine salt of p-toluene sulfonic acid (25 - 28% solids) 



WEIGHT % 
(WET) 



59.8 
7.4 
1.0 

26.8 
0.9 
1.1 

0.7 
1.4 
0.8 
0.1 



Ingredients were added into the polymeric resin composition in the order shown. Other additives may be used to 
improve processability, such as thickeners and defoamers. The kaolin clay may be omitted if a polymer coating not 
having a particulate filler is desired. 

Alternatively, coating 80 may be a non-organic particle-filled aqueous-based polyurethane polymeric resin compo- 
sition, mixed in batches of a suitable size, such as 150 kg, according to the following formulation; 



COMPONENT 



WEIGHT % 
(WET) 



Aliphatic polyurethane dispersion (35% solids) 
Ammonium hydroxide 
Ethylene glycol 
Kaolin clay 

Surfactant (non-ionic acetylenic diol) 

Polyether modified dimethyl polysiloxane copolymer solution (50% solids) (surface property 
enhancer) 

Butyl cellosolve acetate 

Dioctyl phthalate 

Melamine formaldehyde resin 

Amine salt of p-toluene sulfonic acid (25 - 28% solids) 



67.5 
1.0 
1.9 

23.6 
0.8 
0.9 

0.6 
1.2 
2.3 
0.2 



Again, ingredients may be added into the polymeric resin composition in the order shown. Other additives may be 
used to improve processability, such as thickeners and defoamers. Again, the kaolin clay may be omitted if a polymer 
coating not having a particulate filler is desired 

Coating 80 may also be of a non-organic particle-filled aqueous-based polyurethane/polycarbonate polymeric resin 
composition. 

Kaolin clay is one particulate filler which may be included in coating 80, and is represented as particles 82 in Figure 
4. The distribution of particle sizes in kaolin clay (China clay) ranges from sub-micron size to over 53 microns. In general 
however, at least 75% of the particles are smaller than 1 0 microns, and no more than 0.05% are larger than 53 microns' 

In general, individual particles 82 in the particulate filler used will have a hardness different from that of the polymer 
coating 80. That is to say, the particles 62 may be either harder or softer than the polymer coating 80. Where the par- 
ticulate filler is kaolin clay : the particles 82 will be harder than coating 80. 

In broader terms, the particulate filler may include particles of a non-organic material, polymeric material, or metal 
Kaolin clay is one possible nonorganic material suitable for use as the particulate filler. A metal powder may also be 
used for this purpose; stainless steel is but one possible example. Where the particulate filler includes particles of metal 
individual particles 82 will be harder than the coating 80. On the other hand, where the particulate filler includes particles 
of a polymeric material, individual particles 82, depending on their composition, may be either harder or softer than the 
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coating 80. 

The mixing of the components in each of the preceding formulations to produce the polymeric resin compositions 
for use as coating 80 may be carried out in an industrial mixer at a mixing speed of 550 rpm. At final dry weight, after 
drying and curing, the filler accounts for 45% of the weight of the coating 80, when it is included. This filler content 
provides the coating 80 with a harder and somewhat more hydrophilic surface, where the particulate filler is kaolin clay. 

Coating 80 may be applied to the base 62 by means of a blade-coating procedure, wherein the base is extended 
between a pair of rollers in endless form, and moved thereabout at a speed of 1 .5 m/min. The blade height above the 
taut base 62 may be gradually raised to smooth the mixture being applied to achieve greater thickness. 

Initially, with the blade height set at 0.0 mm, that is, barely contacting the surface of the base 62, the base 62 may 
be moved through two coating revolutions to allow effective penetration into the base structure. Subsequently, coating 
80 may be applied for anywhere from 2 to 5 revolutions, while the blade height is gradually increased to as much as 2.4 
mm, to build up layers of gradually increasing thickness. Then, optionally, one or two additional coating revolutions may 
be made, increasing the blade height by as much as another 0.3 mm to provide a smooth finish. The coating 80 should 
then be carefully dried for 2 or 3 final revolutions under infrared heaters providing a temperature in the nominal range 
from 30°C to 40°C. The belt 60 may then be left under tension on the coating apparatus for several additional hours 
perhaps as long as overnight, until dry. 

The belt 60 should then be cured to ensure that the coating 80 adequately crosslinks to provide it with a positive 
mechanical interlock with the base 62. This positive mechanical interlock ensures that coating 80 will not delaminate 
during the use of the transfer belt 60 on a papermachine. 

The belt 60 may be cured on a production dryer having a hot cylinder. For half of this time, the coated belt surface 
may face away from the hot cylinder surface, and this may be reversed for the second half of the curing time The cylinder 
temperature may be 150 6 C. The belt speed on the cylinder may be 1.0 m/min. 

The coating 80 may be ground on the same production dryer. Sandpaper of three different grades of coarseness 
50, 100 and 400, may be used to produce belts 60 with the required topography. The grinding procedure is begun with 
the most coarse sandpaper (50) in order to get even and totally ground surfaces. Grinding is continued with grade 100 
sandpaper and finished with grade 400 sandpaper until the desired surface topography was obtained. 

After grinding, the lateral edges of transfer belt 60 may be trimmed and melted before its removal from the production 
dryer. 

The polymer coating 80 of the finished belt 60 should have a hardness in the range from about Shore A 50 to Shore 
A 97. Individual particles 82 in the particulate filler used will have hardnesses different from, that is, either harder or 
softer than, that of polymer coating 80. 

After grinding, the surface of the polymer coating 80 of the finished belt 60 should have an uncompressed roughness 
in the range from about 2 microns to 80 microns, measured as Revalues according to ISO 4287, Part I. Specifically, R 
is the ten-point height, defined in that International Standard Organization standard to be the average distance between 
the five highest peaks and the five deepest valleys within the sampling length measured from a line parallel to the mean 
line and not crossing the surface profile. When the belt 60 is in a press nip, where the linear load may typically be 100 
kN/m, and more generally may fall within a range from 20 kN/m to 200 kN/m, the roughness should be compressed to 
the range from about 0 microns to 20 microns. Belt 60 has the capability of recovering its uncompressed roughness 
upon exit from a press nip, so that it may release a paper sheet in the intended manner. Whether compressed or un- 
compressed, the roughness is a measure of the amount by which the surface of the polymer coating 80 departs from 
absolute smoothness in a direction perpendicular thereto. Generally stated, the smoother the belt 60 becomes when 
compressed in the nip, the better belt 60 will work as a sheet-conveying belt, so long as it recovers its uncompressed 
roughness soon after exit from a press nip, as its success will be measured by its ability to permit a thin, continuous 
water film to be formed between its surface and that of a paper sheet in the press nip. 

The back side 64 of base 62 may also be provided with a polymeric resin coating, which may be of the same 
composition as that provided on the paper side 66. Such a coating may be either porous or non-porous A coating of 
the latter variety is required where the transfer belt of the invention is also to serve as a long nip press belt, which passes 
over the shoe or slot component in a long nip press. In such a case, the coating must be impermeableto prevent the 
oil used to lubricate the shoe, or the pressurized liquid in the slot, from contaminating the paper web. The coating must 
also be uniformly smooth and abrasion- resistant. A polyurethane resin composition may be used as a coating for the 
back side 64 where the transfer belt is also to be used as a long nip press belt. 

As previously discussed, the mechanism by which the water film between a paper sheet and the transfer belt of the 
present invention is broken up after exit from a press nip is thought to be primarily a function of the pressure-responsive 
microscale surface topography of the surface of the coating on its paper side. With reference to Figures 5A through 5D 
which depict on an exaggerated scale the roughness of the surface of the transfer belt of the present invention at the 
points labelled A, B, C, and D, respectively, in Figure 3, this mechanism is shown schematically. 

In Figure 5A, a portion of the polymer coating 80 of the transfer belt as it might appear before entering a press nip 
such as at point A in Figure 3, is shown. The roughness, while greatly exaggerated for the purpose of illustration, is in 
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the range from R z = 2 microns to 80 microns. The roughness is made apparent by the numerous peaks 90 and valleys 
Figure 5B shows a portion of the polymer coating 80 of the transfer belt as it might appear in a press nip such as 

£^ h^TT ? SU , aCe n °' COalin9 80 iS depiCted 38 bein 9 smooth ; in actual »y. « ^"'d have a 

roughness in the nip in the range from 0 microns to 20 microns. 

Pi„,!! ? Ure Whi ° h f ° WS 3 p0rtion ° f ,he P0lymer coating 80 of the transfer belt ^ it might appear at point C in 
hSlT ? fr0m 3 PrSSS niPl bUt be, ° re reaChin9 3 ,rans,er P° int ' the surfac * o' the porymer Sg 80 
b ! iSSL -T er UnC °Tf reSSed r ° U9hneSS - ThS P3per Sh8et 40 is sti " held to the "^side °f the transfer lit 
™ll T US WBtor fi ' m 100 h3S b69Un t0 bre3k UP into dr °P ,e,s 102 " As ,he ro "Shness of the surface of the 
polymer coat.ng 80 approaches its uncompressed value after exit from the nip, these droplets 102 will grow larger 

ZZ n re^ween ar ^ ** ^ *** *° P °* m8r * - ^ lhe ^ oilhe 

Figure 5D shows a portion of polymer coating 80 as it might appear at point D in Figure 3, where the paper sheet 
ZnTsswhtl^ ^d-yerfabricsa. By point D.thesurfaceofthepoiymer^ 

roughness, whch, again, ,s in the range from R 2 = 2 microns to 80 microns. Water droplets 102 have grown larger and 
more separated from one another, in turn increasing the separation between the paper sheet 40 and the surface of the 
pohymer coating 80 and decreasing the strength of the bond by which paper sheet 40 is held th-i^S^ 

s^fCo^ 

r,JS!^ 6 l S 3 S ^T? 9 EleCt, ° n Microsc °P e < SEM ) Photograph showing a cross section of the particle-filled polymer 
coating o a transfer belt in accordance with the present invention. Peaks 90 and valleys 92 are clearly visSe onThe 

ZalT^L P T 6 \ V? 8 °' 38 We " 38 3 nUmb8r ° f indMdUa ' P3rtic,es 82 ot the P articulate Some refattoly 
large parties 82 protrude from the surface of the coating 80. One particle 82 does so approximately eve* fifteen 

zzsz^sr* in ,he photo9raph may be — ,o - ^ '-r 



Claims 
1. 



2. 



tal a ^ H f 3 P apermakln 9- b oardmaking or similar machine, said belt comprising a reinforcing base 

Shore A 50 to Shore A 97, and characterised in that the belt is a transfer beft for carrying the web from a first transfer 
pant, a wh,ch said transfer belt would be subjected to compression, in a closed draw. , 0 a e^JSJSf 
and ,n that said transfer belt has a web-contacting surface with a pressure-responsive, recoverable degree of rough- 
ness, sad polymer coating having an uncompressed roughness in the range from R z = 2 microns to 80 microns 

?££%£* H * n0 1 ° !f° T' ^ '■ b8inS C0mpr8SSib,e ,0 3 tower " *• rangffl r"= 

LlTthVL k r!^ 8 When 8 " nSar l03d Within the r3n9e 20 10 200 KN/m is a PP |ied to the web, said coating 
web is reltS 9 l ° SUbSt3n,ially uncon Wessed roughness when the pressure applied to the 



3. A transfer belt as claimed in claim 2, wherein the particles have a greater hardness than the polymer coating. 

4. A transfer beft as claimed in claim 2, wherein the particles have a lower hardness than the polymer coating. 

5 ' tTrSl !f I 3 ' f 8imed in r y °' Cl3imS 2 ,0 4 ' Wh6rein the partides are made of a "on-organic material, 
preferably kaolin clay, or a polymeric material, or a metal, preferably, stainless steel. 

6 ' i t SSh2l t ^ C ?T d J T ° f C ' aimS 1 10 5> Wh6rein the P0lymer COating includes a balanced dis t ri °"tion 
of hydrophilic and hydrophobic polymer segments, said balanced distribution forming a polymeric matrix havinq 
hydrophihc and hydrophobic regions. 9 
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7. A transfer belt as claimed in any one of claims 1 to 6, wherein the polymer coating is selected from the group 
comprising an acrylic polymeric resin composition, a polyurethane polymeric resin composition, and a poly- 
urethane/polycarbonate polymeric resin composition. 

8. A transfer belt as claimed in any one of claims 1 to 6, wherein the polymer coating is made from a homopolymer or 
copolymer. 

9. A transfer belt as claimed in any one of claims 1 to 6, wherein the polymer coating is a polymer blend or an inter- 
penetrating network of polymers. 

10. A transfer belt as claimed in any one of claims 1 to 9, wherein the polymer coating is substantially impermeable, 
and preferably has an air permeability less than 6m 3 /m 2 /minute (20 cubic feet per square foot per minute), when 
measured according to the procedure set forth in -Standard Test Method for Air Permeability of Textile Fabrics', 
ASTM D 737-75, American Society of Testing and Materials, reapproved 1 980. 

11. A transfer belt as claimed in any one of claims 1 to 9, wherein the polymer coating is impermeable. 

12. A transfer belt as claimed in any one of claims 1 to 11, wherein the reinforcing base is a woven fabric woven from 
at least one system of machine-direction yarns and at least one system of cross-machine direction yarns, said 
machine direction and said cross-machine direction being the direction of motion and transverse to the direction of 
motion, respectively, of said transfer belt on a papenmaking, boardmaking or similar machine, and the woven fabric 
preferably including monofilament yams. 

1 3. A transfer belt as claimed in any one of claims 1 to 1 1 , wherein the reinforcing base is a non-woven fibre assembly 
or a knitted fibre assembly. 

14. A transfer belt as claimed in any one of claims 1 to 11 , wherein the reinforcing base is a polymeric film, optionally 
reinforced by fibres. 

15. A transfer belt as claimed in claim 14, wherein the polymeric film is permeable. 

16. A transfer belt as claimed in claim 14, wherein the polymeric film is impermeable. 

17. A transfer belt as claimed in any one of claims 1 to 16, wherein the reinforcing base is in an endless-loop form, or, 
is seamable into endless-loop form during installation of said transfer belt on a papermaking, boardmaking or similar 
machine. 

1 8. A transfer belt as claimed in any one of claims 1 to 1 7, wherein the reinforcing base has a length substantially equal 
to that of the circumference of a press roll, so that said transfer belt may be used as a press roll cover. 

1 9. A transfer belt as claimed in any one of claims 1 to 1 8, further comprising textile material, said textile material being 
attached to said back side of said reinforcing base. 

20. A transfer belt as claimed in any one of claims 1 to 18, further comprising a batt of staple fibre material, said batt 
being attached to said back side of said reinforcing base by needling. 

21 . A transfer belt as claimed in any one of claims 1 to 1 8, further comprising a porous or non-porous polymeric film or 
a polymeric foam, attached to said back side of said reinforcing base. 

22. A transfer belt as claimed in any one of claims 1 to 18, further comprising a polymeric resin coating on said back 
side of said reinforcing base. 

23. A transfer belt as claimed in claim 22, wherein the polymeric resin coating on said back side of said reinforcing base 
is porous. 

24. A transfer belt as claimed in claim 22, wherein the polymeric resin coating on said back side of said reinforcing base 
is non-porous. 
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25. A transfer belt as claimed in claim 22, wherein the polymeric resin coating on said back side of said reinforcing base 
is impermeable, uniformly smooth and abrasive-resistant, so that said transfer belt may also be used as a long nip 
press belt, the resin preferably comprising a polyurethane resin. 

A papermaking or boardmaking machine provided with a transfer belt as specified in any one of the preceding claims. 



26. 



27. The use of a transfer belt as specified in any one of claims 1 to 25 for carrying a sheet in a papermaking, boardmaking 
or similar machine from a first transfer point, where the belt is subjected to compression, via a closed draw to a 
second transfer point, where the sheet is removed from the belt. 



Patentanspruche 
1 



3. 
4. 



Em Gurt fur das Tragen einer Bahn in einer Papierhersteliungs-, Plattenherstellungs- oder ahnlichen Maschine 
welcher Gurt eine Verstarkungsbasis mit einer Ruckseite und einer Papierseite umfaBt, und mit einer Polymerbe- 
schichtung auf der Papierseite mit einer Harte im Bereich von Shore A 50 bis Shore A 97, und dadurch gekenn- 
zeichnet, daB der Gurt ein Uberfuhrungsgurt fur das Tragen der Bahn von einem ersten Oberfuhrungspunkt an 
welchem der Uberfuhrungsgurt einer Kompression ausgesetzt wurde, in einem geschlossenen Zug zu einem zwei- 
ten Ubertragungspunkt ist, und daB der Ubertragungsgurt eine mit der Bahn in Kontakt gelangende Oberflache 
aufweist mit einem auf Druck reagierenden, sich erholenden Grad von Rauhheit, wobei die Polymerbeschichtung 
eine unkomprimierte Rauhheit im Bereich von R z = 2 Mikron bis 80 Mikron, gemessen gemaB ISO 4287, Teil I 
aufweist und komprimierbar ist auf eine niedrigere Rauhheit im Bereich von R z = 0 Mikron bis 20 Mikron bei einer 
Linearbelastung innerhalb des Bereichs von 20 bis 200 KN/m, die auf die Bahn einwirkt, wobei die Beschichtung 
die Fahigkeit hat, zu ihrer im wesentlichen unkomprimierten Rauhheit zuruckzukehren, wenn der auf die Bahn wir- 
kende Druck aufgehoben wird. 

2. Ein Uberfuhrungsgurt nach Anspruch 1 , bei dem die Polymerbeschichtung einen Partikelfullstoff umfaBt umfassend 
eine Mehrzahl von diskreten Partikeln, die innerhalb der Beschichtung eingefugt sind und eine Harte besitzen die 
abweicht von der der Polymerbeschichtung. 

Ein Uberfuhrungsgurt nach Anspruch 2, bei dem die Partikel eine groBere Harte haben als die Polymerbeschichtung. 

Ein Uberfuhrungsgurt nach Anspruch 2, bei dem die Partikel eine niedrigere Harte haben als die Polymerbeschich- 
tung. 

Ein Uberfuhrungsgurt nach einem der Anspruche 2 bis 4, bei dem die Partikel aus nichtorganischem Material, vor- 
zugsweise Kaolinton, Oder einem Polymermaterial oder einem Metall, vorzugsweise korrosionsfestem Stahl beste- 
hen. ' 

Ein Uberfuhrungsgurt nach einem der Anspruche 1 bis 5, bei dem die Polymerbeschichtung eine ausgeglichene 
Verteilung von hydrophilen und hydrophoben Polymersegmenten umfaBt, welche ausgeglichene Verteilung eine 
Polymermatrix mit hydrophilen und hydrophoben Bereichen bildet. 

Ein Uberfuhrungsgurt nach einem der Anspruche 1 bis 6, bei dem die Polymerbeschichtung ausgewahlt ist aus der 
Gruppe, umfassend eine Acrylpolymerharz-Zusammensetzung, eine Potyurethanpolymerharz-Zusammensetzung 
und eine Polyurethan/Polycarbonatpolymerharz-Zusammensetzung. 

Ein Uberfuhrungsgurt nach einem der Anspruche 1 bis 6, bei dem die Polymerbeschichtung aus einem Homooo- 
lymer oder Copolymer besteht 

9. Ein Uberfuhrungsgurt nach einem der Anspruche 1 bis 6, bei dem die Polymerbeschichtung ein Polymergemisch 
ist oder ein Netzwerk von einander durchdringenden Polymeren. 

10. Ein Uberfuhrungsgurt nach einem der Anspruche 1 bis 9, bei dem die Polymerbeschichtung im wesentlichen imper- 
meabel ist und vorzugsweise eine Luftpermeabilitat aufweist, die geringer ist als 6m 3 /m 2 /Minute (20 KubikfuB pro 
Quadratf uB pro Minute), gemessen gemaB der Prozedur, niedergelegt in "Standard Test Method for Air Permeability 
of Textile Fabrics 0 , ASTM D 737-75, American Society of Testing and Materials, bestatigt 1980 



7. 



8. 
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11. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 9, bei dem die Polymerbeschichtung impermeabel ist. 

12. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 11 , bei dem die verstarkende Basis ein gewebtes Tuch ist, 
gewebtaus mindestens einem System von in Maschinenrichtung laufenden Faden und mindestens einem System 
von quer zur Maschinenrichtung laufenden Faden, wobei die Maschinenrichtung und die Quermaschinenrichtung 
die Richtung der Bewegung bzw. querdazu des Oberfuhrungsgurtes auf einer Papierherstellungs-, Piattenherstel- 
lungs- Oder ahnlichen Maschine sind, und bei dem das gewebte Tuch vorzugsweise Monofilamentfaden umfaQt. 

13. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 1 1 , bei dem die verstarkende Basis eine nichtgewebte Faser- 
baugruppe oder eine gewirkte Faserbaugruppe ist. 

14. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 11, bei dem die verstarkende Basis eine Polymerfolie ist 
optional durch Fasern verstarkt. 

15. Ein Oberfuhrungsgurt nach Anspruch 14, bei dem die Polymerfolie permeabel ist. 

16. Ein Oberfuhrungsgurt. nach Anspruch 14, bei dem die Polymerfolie impermeabel ist. 

1 7. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 1 6, bei dem die verstarkende Basis eine in sich geschlossene 
Schleifenform besitzt oder vemahbar ist in eine endlose Schleifenform bei der Installation des Oberfuhrungsgurtes 
auf einer Papierherstellungs-, Plattenherstellungs- oder ahnlichen Maschine. 

18. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 17, bei dem die verstarkende Basis eine Lange aufweist, 
die im wesentlichen gleich der des Umfangs einer Pressenwalze ist, so daB der Oberfuhrungsgurt als eine 
PreBwalzenabdeckung einsetzbar ist. 

1 9. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 1 8, ferner umf assend textiles Material, welches textile Mate- 
rial an der Ruckseite der verstarkenden Basis angebracht ist. 

20. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 18, ferner umfassend ein Vlies aus Stapelfasermaterial, 
welches Vlies an der Ruckseite der verstarkenden Basis durch Aufnadeln angebracht ist. 

21. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 18, ferner umfassend eine porose oder nichtporose Poly- 
merfolie oder einen Polymerschaum, angebracht an der Ruckseite der verstarkenden Basis. 

22. Ein Oberfuhrungsgurt nach einem der Anspruche 1 bis 18, ferner umfassend eine Polymerharzbeschichtung auf 
der Ruckseite der verstarkenden Basis. 

23. Ein Oberfuhrungsgurt nach Anspruch 22, bei dem die Polymerharzbeschichtung auf der Ruckseite der verstarken- 
den Basis poros ist. 

24. Ein Oberfuhrungsgurt nach Anspruch 22, bei dem die Polymerharzbeschichtung auf der Ruckseite der verstarken- 
den Basis nichtporos ist. 

25. Ein Oberfuhrungsgurt nach Anspruch 22, bei dem die Polymerharzbeschichtung auf der Ruckseite der verstarken- 
den Basis impermeabel ist, gleichformig glatt und abtragf est, so daB der Oberfuhrungsgurt auch als LangpreBspalt- 
gurt einsetzbar ist, wobei das Harz vorzugsweise ein Polyurethanharz umfa&t. 

26. Eine Papierherstellungs- oder Plattenherstellungsmaschine, versehen mit einem Oberfuhrungsgurt, wie in einem 
der vorangehenden Anspruche spezifiziert. 

27. Die Verwendung eines Oberfuhrungsgurtes, wie in einem der Anspruche 1 bis 25 spezifiziert, fur das Tragen einer 
Bahn einer Papierherstellungs-, Plattenherstellungs- oder ahnlichen Maschine von einem ersten Oberfuhrungs- 
punkt, wo der Gurt Druckbelastung unterworfen ist, Qber einen geschlossenen Zug zu einem zweiten Uberf uhrungs- 
punkt, wo die Bahn von dem Gurt abgenommen wird. 



15 



EP 0 576 115 B1 



Revendications 



1. Bande destined k transporter une feuille continue dans une machine de fabrication de papier, de fabrication de 
carton ou analogues, ladite bande comprenant une base de renforcement comportant un c6te envers et un cdte 
papier, et un revStement polymere sur ledit cdte papier presentant une durete comprise dans la plage de Shore A 
50 k Shore A 97, et caracterisSe en ce que la bande est une bande de transtert destined k transporter la feuille 
continue d'un premier point de transtert, au niveau duquel ladite bande de transfer! est soumise k une compression 
en tirage accompagne\ jusqu'S un second point de transfert, et en ce que ladite bande de transfert comporte une 
surface en contact avec la feuille continue presentant un degr6 de rugosite sensible k la pression et recuperable, 
ledit revelement polymere presentant une rugosity non compressed comprise dans la plage de R 2 = 2 microns k 
80 microns, mesuree selon la norme ISO 4287, premiere partie, et pouvant etre comprime k une rugosity interieure 
comprise dans la plage de R 2 = 0 micron k 20 microns lorsqu'une charge lineaire comprise dans la plage de 20 k 
200 KN/m est appliquee k la feuille continue, ledit revetment ayant la faculty de revenir k sa rugosite sensiblement 
non compnnrtee lorsque la pression appliquee k la feuille continue est rel£ch6e. 

2. Bande de transfert seion la revendication 1 , dans laquelle le revStement polymere comprend une charge particulate 
comprenant une plurality de particuies discretes, qui sont incorporees au rev§tement et presentent une durete 
difterente de celle du revetement polymere. 

3. Bande de transfert selon la revendication 2, dans laquelle les particuies presentent une plus grande durete aue le 
rev§tement polymere. 



4. 



5. 



Bande de transfert selon la revendication 2, dans laquel les particuies presentent une plus faible durete que le 
revetement polymere. 

Bande de transfert selon rune quelconque des revendications 2 & 4, dans laquelle les particuies sont faites cfune 
matiere non organique, de presence du kaolin, ou d'une matiere polymere, ou d'un metal, de presence de racier 
inoxydable. 

6. Bande de transfert selon Tune quelconque des revendications 1 a 5, dans laquelle le revetement polymere comprend 
une repartition §qui!ibr6e de segments polymeres hydrophiles et hydrophobes, ladite repartition equilibree formant 
une matrice polymere comportant des regions hydrophiles et hydrophobes. 

7. Bande de transfert selon I'une quelconque des revendications 1 k 6, dans laquelle le revetement polymere est choisi 
parmi le groupe comprenant une composition de resine polymere acrylique, une composition de resine polymere 
de pofyurSthanne, et une composition de resine polymere de polyurethanne/polycarbonate. 

8. Bande de transfert selon I'une quelconque des revendications 1 k 6, dans laquelle le revetement polymere est fait 
d'un homopolymere ou d'un copolymere. 

9. Bande de transfert selon I'une quelconque des revendications 1 k 6, dans laquelle le revetement polymere est un 
melange de polymere ou un reseau entremeie de polymeres. 

10. Bande de transfert selon I'une quelconque des revendications 1 k 9, dans laquelle le revetement polymere est 
sensiblement impermeable, et prdsente de preference une permeabilite k I'air interieure k 6 m 3 /m 2 /minute (20 pieds 
cubiques par pied carre par minute), mesuree suivant la procedure enoncde dans le "Proced6 normalise d'essai 
de permeabilite k I'air des toiles textiles', ASTM D 737-75, societe americaine d'essai de materiaux, re-homoloquee 
en 1 980. 3 



11. Bande de transfert selon I'une quelconque des revendications 1 k 9, dans laquelle le revetement polymere est 
impermeable. 

12. Bande de transfert selon I'une quelconque des revendications 1 k 11, dans laquelle la base de renforcement est 
une etoff e tissue, tissue k partir d'au moins un systeme de fits dans le sens de la machine et d'au moins un systeme 
de fils dans le sens transversal de la machine, ledit sens de la machine et ledit sens transversal de la machine etant 
le sens de deplacement et la perpendiculaire au sens de deplacement, respectivement, de ladite bande de transfert 
sur une machine de fabrication de papier, de fabrication de carton, ou analogues, et I'etoffe tissee comprenant de 
preference des fils monofilament. 
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13. Bande de transfert selon rune quelconque des revendications 1 a 11, dans laquelle la base de renforcement est 
un ensemble non tisse de fibres ou un ensemble tricote de fibres. 

14. Bande de transfert selon rune quelconque des revendications 1 a 11, dans laquelle la base de renforcement est 
un film polymere, eventuellement renforce par des fibres. 

15. Bande de transfert selon la revendication 14, dans laquelle le film polymere est permeable. 

16. Bande de transfert selon la revendication 14, dans laquelle le film polymere est impermeable. 

17. Bande de transfert selon I'une quelconque des revendications 1 a 16, dans laquelle la base de renforcement est 
en forme de boucle sans fin. ou peut etre cousue en forme de boucle sans fin pendant ('installation de ladite bande 
de transfert sur une machine de fabrication de papier, de fabrication de carton, ou analogues. 

18. Bande de transfert selon I'une quelconque des revendications 1 a 17, dans laquelle la base de renforcement pre- 
sente une longueur sensiblement egale a celle de la circonference d'un rouleau exprimeur, de facon a ce que ladite 
bande de transfert puisse etre utilisee comme coquille de rouleau exprimeur. 

19. Bande de transjert selon I'une quelconque des revendications 1 a 18, comprenant en outre une matiere textile 
ladite matiere textile etant fixee audit c6te envers de ladite base de renforcement. 

20. Bande de transfert selon I'une quelconque des revendications 1 a 1 8, comprenant en outre une ouate de materiau 
en fibres coupees, ladite ouate etant fixee audit cote envers de ladite base de renforcement par aiguilletage. 

21 . Bande de transfert selon I'une quelconque des revendications 1 a 1 8, comprenant en outre un film polymere poreux 
ou non poreux ou une mousse polymere. fixe audit cote envers de ladite base de renforcement. 

22. Bande de transfert selon I'une quelconque des revendications 1 a 18, comprenant en outre un revetement de resine 
polymere sur ledit cote envers de ladite base de renforcement. 

23. Bartde de transfert selon la revendication 22. dans laquelle le revetement de resine polymere sur ledit cote envers 
de ladite base de renforcement est poreux. 

24. Bande de transfert selon la revendication 22. dans laquelle le revetement de resine polymere sur ledit cote envers 
de ladite base de renforcement est non poreux. 

25. Bande de transfert selon la revendication 22, dans laquelle le revetement de resine polymere sur ledit cote envers 
de ladite base de renforcement est impermeable, uniformement lisse et resistant a I'abrasion, de facon a ce que 
adite bande de transfert puisse egalemenl etre utilisee comme bande pour presse humide a etranglement allonqe 
la resine comprenant de preference une resine de polyurethanne. 

26. Machine de fabrication de papier ou de fabrication de carton equipee d'une bande de transfert telle que decrite 
dans I une quelconque des revendications precedents. 

27. Utilisation d'une bande de transfert telle que decrite dans I'une quelconque des revendications 1 a 25 pour trans- 
porter une feuille dans une machine de fabrication de papier, de fabrication de carton ou analogues depuis un 
premier point de transfert, ou la bande est soumise a une compression, par I'intermediaire d'un tirage accompagne 
jusqu a un second point de transfert, ou la feuille est enlevee de la bande ' 
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